Abstract
Introduction
Basal cell carcinoma (BCC) is the most common skin cancer in humans and is characterized by slow growth and low metastatic potential [1] . Several different histoMara Lombardi and Riccardo Pampena contributed equally to this work and share first authorship.
logic subtypes of BCC have been described; the most frequently encountered are superficial, nodular, infiltrative, and sclerodermiform [2] . The first therapeutic option for BCC remains surgery in the majority of cases, with the exception of the superficial form which has shown high response rates to nonsurgical approaches [3] . Similarly to melanocytic lesions, even BCCs appear more frequently as flat lesions on the trunk and nodular on the head and neck region [4] ; in particular, a correlation between histologic subtype and body site has been reported in the literature, with superficial forms more frequently seen on the trunk and nodular, infiltrative, and sclerodermiform types on the head and neck [5] . Dermoscopy has significantly increased the accuracy in diagnosing BCC and several specific criteria have been described so far [6] . Furthermore, dermoscopy has also been proven to be useful in BCC subtype prediction, presurgical margin definition, and posttreatment assessment [7] [8] [9] . To date, only few reports have focused on dermoscopic features of BCC according to body site; in particular, there is a lack of data on BCC located on the lower limbs [10] [11] [12] . The aim of this retrospective study was to describe the dermoscopic features of BCC of the lower limbs, testing the hypothesis that this tumor frequently simulates other malignant or benign lesions. We also aimed to assess which dermoscopic criteria were independently associated with a benign and malignant-looking appearance of BCC on this body site. This work was conducted at the Centro Oncologico ad Alta Tecnologia Diagnostica, Azienda Unità Sanitaria Locale -IRCCS, Reggio Emilia, Italy.
Materials and Methods
For further details, see the online supplementary material (see www.karger.com/doi/10.1159/000487300 for all online suppl. material) [13, 14] (Table 1 ; Fig. 1 ).
Results

Study Population
A total of 81 BCCs of lower limbs from the same number of consecutive patients were retrospectively included in the study, with a median diameter of 0.9 cm (interquartile range: 0.7-1.7 cm). Fifty-one (63%) patients were males and 30 (37%) were females, with a median age of 69 years (ranging from 37 to 97 years). On clinical evaluation, we reported a predominance of amelanotic and (Fig. 2, 3) . Conversely, 18 (22%) BCCs looked like benign lesions (11 seborrheic keratosis-like and 7 dermatofibroma-like lesions) (Fig. 4) . The prevalent criterion supporting this classification was solely a dermoscopic criterion.
Dermoscopic Findings
Dermoscopic features of the evaluated lesions are reported in Table 1 , classified according to the global pattern. Considering the overall population, the most reported criterion was ulceration/erosions, which was identified in 57/81 lesions, the majority showing a global pattern of clear BCC and SCC-like lesions (19 and 20 lesions, respectively). Moreover, ulceration/erosions also characterized the 2 cases of Kaposi-like lesions and 4 out of 5 lesions with aspecific and melanoma-like pattern. Among benign-looking lesions, 3/11 cases of seborrheic keratosis-like and 5/7 cases of dermatofibromalike lesions displayed this feature. Interestingly, 69/81 lesions were characterized by the presence of vessels; however, only half of these displayed the BCC classic ar- borizing and short fine vessels (15 and 16 cases, respectively). Concerning other types of vessels, the majority were glomerular (18 cases) and polymorphous (13 cases), followed by linear-irregular in 5 cases, hairpin in 4, corkscrew in 3, and crown in 1. Apart from hairpin vessels, which were only present in seborrheic keratosis-like BCCs, the presence of a specific vascular pattern was almost exclusively associated with a malignant-looking appearance of the lesion. Obviously, clear-cut BCCs were mainly characterized by arborizing (10/24 cases) and short fine vessels (9/24 cases), which were also frequently reported in dermatofibroma-like and Kaposilike lesions (4/7 and 2/2 cases, respectively), while SCClike lesions frequently displayed glomerular vessels when Bowen disease-like (13/23 cases), but also polymorphous (5/23 cases), crown (1/23 cases), and linear-irregular vessels (1/23 case each). Lesions with aspecific and melanoma-like patterns were mainly characterized by linear-irregular and polymorphous vessels (2/5 cases each for aspecific lesions and 2/9 and 3/9 cases, respectively, for melanoma-like lesions). Among classic BCC pigmented criteria, the presence of large blue-grey ovoid nests was the most reported feature, followed by multiple blue-grey dots (24 and 18 lesions, respectively) with the former present in 11/24 and the latter in 4/24 cases of clear-cut BCC. Interestingly, these criteria were reported in a consistent number of seborrheic keratosislike (4 and 5 out of 11 cases, respectively) and melanoma-like lesions (4 and 5 out of 9 cases, respectively). Finally, regarding non-BCC-specific dermoscopic criteria, white-pink areas were the most reported in the overall population (42 cases); however, no significant differences between benign and malignant-looking lesions were observed (11/18 vs. 31/63 cases, respectively). In particular, this feature was observed in 16/24 cases of clear-cut BCCs, 14/23 cases of SCC-like, 1/9 cases of melanomalike, 5/11 cases of seborrheic keratosis-like, and 6/7 cases of dermatofibroma-like lesions. No significant differences among benign and malignant-looking lesions were observed for other non-BCC-specific criteria either, such as crystalline structures, rosettes, and shiny white areas. Finally, diffuse reddish coloration and granularity, reported in a minority of lesions (9 and 12 cases, respectively), were detected mainly in malignant-looking lesions. In particular, diffuse reddish coloration was observed in 8/23 cases of SCC-like lesions and in 1/9 melanoma-like lesions, while granularity was observed in 7/9 cases of melanoma-like lesions, 1/24 clear BCC, and 2/11 seborrheic keratosis-like lesions, which were partially regressed.
Spearman's Correlation and Univariate and Multivariate Logistic Regression Analysis
Spearman's correlation demonstrated that age (ρ: 0.36; p = 0.001), diameter ≥1 cm (ρ 0.38; p < 0.001), presence of erosions/ulceration (ρ: 0.30; p = 0.006), vessels (ρ: 0.36; p = 0.001), and hairpin vessels (ρ: -0.43; p < 0.001) significantly correlated with dichotomous global pattern. Age, erosions/ulceration, and vessels were subsequently confirmed as factors independently associated with a malignant-looking appearance of BCC through univariate and multivariate logistic regression analyses. In particular, each year of age added gave 8% increased odds for malignant-looking aspect (OR: 1.08, 95% CI 1.025-1.138; p = 0.004), while the presence of ulceration/erosion and vessels gave a 5-and 6-fold increased odds for malignant appearance of BCC, respectively (OR: 5.237, 95% CI 1.379-19.891; p = 015 and OR: 6.010, 95% CI 1.297-27.852; p = 022, respectively).
Discussion
The main finding of our study is that BCCs located on the lower limbs frequently simulate other benign and malignant lesions, both from a clinical and dermoscopic point of view, with SCC being the main differential diagnosis. Indeed, less than half of the considered lesions displayed the classic BCC dermoscopic criteria. We also showed that the presence of vessels and erosions/ulceration was independently associated with a malignantlooking BCC appearance. Lower limbs represent an uncommon anatomic site for BCCs, which are in fact mostly located on the head, neck, and truncal areas. In the literature, few studies have focused on the dermoscopicspecific aspect of BCCs located on the lower limbs. Pranteda et al. [10] and Suppa et al. [11] reported a prevalence of 7.0 and 7.9%, respectively, while, Wolner et al. [12] found a higher (13.8%) prevalence. Contrasting data are reported according to the distribution by sex of patients with BCCs on lower limbs. In our study, the vast majority of patients enrolled were males (51/81 cases), which is in contrast with a previous report of 150 cases, in which females were predominant [15] , but in agreement with further studies [10, 11] . Our results also showed that the vast majority of BCCs of the lower extremities were superficial in histologic subtype, according to previous studies [10, 16] . However, this number is likely to be underestimated because of the exclusion of many clinical and dermoscopic clear-cut superficial BCCs in which surgical excision/biopsy was not performed, due to them be- ing treated with topical and physical methods. Interestingly, only a minority of BCCs were clinically pigmented in our study sample, which is in accordance with previous reports showing that pigmented BCCs are mostly located on the trunk [11] . Furthermore, even though dermoscopy is known to increase the number of pigmented BCCs by detecting clinically undetectable pigmented criteria, only few of our lesions displayed those criteria, which were mostly classified as melanoma-looking lesions [17, 18] . Results of multivariate analysis showed that the following dermoscopic criteria were independently associated with malignant-looking BCCs: erosions/ulceration and vessels. Concerning erosions/ulceration, we found this feature in more than half of the enrolled BCCs and it was much more represented in malignant-looking (86%) than in benign-looking (14%) lesions, which is in line with previous studies [10, 12, 19] . Indeed, Yang et al. [19] demonstrated that 75% of the malignant ulcers located on the lower limbs were BCCs, and in another study on 306 BCCs, those located on the lower limbs (7.8%) were ulcerative in all cases [10] . The morphology of vessels is the most important, but also confusing, criterion in diagnosing BCCs of the lower limbs. In fact, less than half (45%) of our lesions with a specific vascular pattern showed the classic in-focus arborizing and short fine BCC vessels. In the absence of the classic pigmented dermoscopic BCC criteria, in-focus vessels represent the most specific diagnostic criterion. The high ratio of lesions displaying glomerular (26%) and polymorphic (19%) vessels could explain why BCCs of the lower limbs frequently simulate other malignant tumors, in particular SCCs. Wolner et al. [12] recently found a higher frequency of polymorphous and thin serpentine vessels in BCCs of the lower extremities, which instead demonstrated the lower prevalence of arborizing vessels, compared to other anatomic sites. Suppa et al. [11] investigated the distribution of dermoscopic BCC criteria according to the body site and showed that short fine telangiectasia, spoke wheel areas, and small erosions were independently associated with trunk location, arborizing telangiectasia with face location, and glomerular and polymorphous vessels with location on the legs.
Our study has some limitations: firstly, the low number of patients enrolled and secondly, the enrolment of histologically confirmed BCCs, excluding a potentially conspicuous number of nonhistologically confirmed superficial BCCs treated with topical and physical methods. Due to these limitations, further prospective studies are needed in order to confirm our results. In conclusion, our data showed that BCCs located on the lower limbs frequently simulate other benign and malignant lesions on clinical and dermoscopic evaluation, with Bowen disease and SCC being the main differential diagnosis. Our study highlights that vessels in BCCs tend to be more atypical on the lower limbs compared to other body sites, with a prevalence of glomerular and polymorphous types. As a general rule, all lesions of the lower limbs showing atypical vascular pattern and ulceration should therefore be excised promptly, since the presence of SCC or melanoma cannot always be ruled out based on morphology only.
